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EXPERIMENT SPECTRUM 
Source of Payloads 
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EARTH MEASUREMENTS — These payloads include mission mode for early scientific return and as a precursor for 

measurements of the earth surface, atmosphere, observation techniques and equipment. 



PAYLOAD & MISSION REQUIREMENTS 


C* <C 

LU QQ 
Q_ 0 


O £ 

SE < E 
c£ > 5. ^ z 

O g 2^ 

tb! > 1 ^ P 

<CQW ^ 

_J O Q LlJ ^ S 

°-o2 Di I- 
y z g: < > 
mOiu ~ l-z 

fE 0-0 

OO OO 



>- O u. £ 
0£ Z >- 
o f= ? ^ 
t= c 7 2 : > 

Si S g s 

O ^ S 

E ^ < o 

< 2 

uj <C 


t/> t= co co 

UlI Z ^ 

o O LU C£ f/ . 

o o > o £ 

^ °3 Z ^ 0 

z: 5 >- “ 

C£ ^ , 05 

<f ijj cl O 

_j p O uj t/i 

OX z 

CO LU LU 


LU >_ 

« > o 

g c£ o 
!±£ co i— — j 

o o J£ O 
00 00 ^ g 

_J Q. O 1= 

• • • • 


YJ O 

| £ 

~r ZD 
fc 00 

cm • 
< 


§ 

£ £ 

OO _i 

OO LU 

-1 K 3 £ 

< < Zj uj 

— —i iij r— 

Hr O 1— Z 
OO CO — 

a • • • 





RAM CONFIGURATIONS 


ns ns 13 

u d § 

■S * I 

CO 

O] +j O 
03 Jd -M 
U. • — 

a- -Q -w 

o 2'c 
'I x 3 
•2 

x > 

? «+- 
SuC « O 

.5 w c 

^r-< *d _ -rt 


C/D 

C 

_o 

+3 

TO 

t- 

03 3 

di b£ 

-O « 

o 5 

£ 3 


£ 

U. 

a 

o 

jd 


bJD 

d 

o 


ns 

OS 

• p — ( 
> 

+-> 

CL 

£ 

c 

o 

C/D 

-Q 

o 

s- 

o- 

OS 

ns 

a; 

■M 

C/D 

£ 

§ 

4-» 

U 

03 

4-> 

03 


JO 

J- 

TO 

o 

ns 

C/D 

o 

o 

o 

JS 

4-J 

c 

3 


+J 

r* 

a 


o 

c/D 

j-T 

— 

03 

M> 

fi 

.- 

< 

E 

C/D 

use 

o 

-M 

o 

03 

3 

cr 

d 

o 

cd 

o3 

oS 


CO 

JO 

=3 


ns 

-d 

"d 

3 


c 

o 


• — C/D C/D 


T3 

13 

-Q 


•- ^ 
O =3 

C/D CO 


“C 03 

TO 13 
-2 M 
cts -d 

Q- E- 


a; 

$ 


CO 

>-» 

•-— 

03 

co 

13 

£_ 

o 

_r: 

TO 

Q- 

TO 





E - 3 - 

c 

c 

ns 

03 

*3 a, 

i—) i— 

5 

o 

03 

-C 


CO 

CM 


-d o 

^ £ £ 
J* 4_j S— 

.3 I I 

1 8 'I 

I 1 | 

E P b£ 




•_2 

13 

x 


o 

u. 


03 

-a 

’3d 

d 

o 

o> 


- Q- 

•M £ 

£ o 


03 

a 

t_ 

o 

c 


■5 * 


o 

03 

~d 


o 

o 


13 

O Jd 


u. 13 

1?-° 


O 

03 

03 


O ^ 
^ r- 


d 

o 


£ ‘c/d 

13 ~ 

£ 

£ 


.£ 

£ 

u< 

13 

u 

4 -» 

CO 

d 

TO 

d 

O 

-M 

03 

03 

"to 

i~ 

o 

CO 

.2 

13 

TO 

d 

ns 

4 -J 

TO 

ns 

O 

£ 

-d 

4 -J 

•M 

13 

„03 

< 4 - 

first 

* 4 -> 

^5 

ns 

TO 

13 

+-» 

u 

O 

a- 

o- 

£ 


03 

-d 

be 

3 

o 

TO 

C 

CO 

o 

r > 

CO 

su 


"5 

JL 3 

TO 

o 

4 -J 


*? 

•M 


03 


o 

3 

<Ji 

n 

TO 


t- 

r*i 

X 



RESEARCH & APPLICATIONS MODULES 




O 

LU 

N 

OH 



OH 

ZD 

ot n 
^ in 


lu >-QH 
OH — J Q. 


LU 

I 

GO 

< 

M 

OH 


OUO 

LU — LU 
LU>-0£ 

&L— IQ_ 


Q 

LU 

M 

OH 




RAM PROGRAMMATIC CONSIDERATIONS 


° i-Q 
u -a 

« a 

■9 c 

£ 

a ^ 

— H ^ 

05 ' 1,3 

+J *. 

O to 

^ a 

U a 

■£ S 

a) 

S On 

«s X 

d 

co 

=3 d 

•a -b 


« "i 

pC jizj 
+* On 


o 

d 

d 

cd 


03 O 
B ^ 

s 1-0 

E d 

Cd In 

* ‘3 


d 


CO 

d 
E 
cr 

d d 

S 


co j3 
B - 


O O 

£ 


u 

3 


d 

co 

03 

<L> 

u. 

O 

c 


^ 2 

d - 


£ 

d 

u 

a 


b£ 
B 
• ^ 
o 

+J b£ 

C 

cfl "S 

.« a 

«*H « 

5) c 

•« d 


rt O 

-g £ 

CO 

£ b£ 

o .g 

-C -o 

“ -a 

cd 

CL 

« 3^ 

-a 


. a to 
M * - 

C 3 a r 

. B (-H d 

| 5 ° 1 

2 o c u , 
^ -c o o 

>3 “S b£ .s 

3 ° C S 

o a • « s 

^ W> « co 
^ -2 £ 
o C 5 . 3 

4 8 o o 

d d O cS 

g O- £ .2 


>% o 

Bn +- 1 

o3 

P ^ 


CO 

2 

H 


d 

JB 


cd 

s 
s 

03 

&D 

O 

In 
On 

0) 

co 0) 
o3 3 
O B 
i— O 

a a 
C a 
•- -a 

5 CO 


i « *5 3 ^ 

e « * "g * 

E » > 5 3 

C g a £ o 

8 c a 

Er — . g '■d 

« ^ a 5 

o u c O 

g ® 8 •“ S* 

os a .5 _a 


»S c 

a * 

"“ a 

-a IS 
a ±i 
-3 ‘g 

•S * 
o -a 
b a 

Oh CO 

B 

a 2 

o -B 

d 

b> 2 

d 


s- 

O 

CO 

a; 

pB 


d 


feb- 


.£ JB 

« 13 


*B 

bfi _ 
3 co .-h 
r fcH 4J 
O 3 
M B W 

.a 2 -c 

HJ B 


_C ^ 

r- CD 

H > 
£ 
IS 

o 

03 


3 

CO 

D> 


a ^5 
' &S 
2 § 
V a 


CO ^ 

_ , 4 J *“ 

<D *t2 

r £ 


> 

03 


J U ^ 

«+3 3 - 


^co 

<V 


,-S 3 JB 

j= 2 h .a 

co JZ w- co 


73 -O 
rB "B 

SLJ 
3 » 
co «r 

is c 

•£ .o 

a co 

-a -a 
•? s 

£ .2 

^ tr 

O O 
a 

CO 

0) 

JB 


cd 

nC 


B 

■B « 
-3 Q- 
nQ ^ 
03 V 
Oh _ 
03 03 

O C 
O 
<V 

-a 3= 

+-» “ 

rv CC 


On 

03 

-o 

03 

B 

cd 

B2 

F- B 

o 


CD co 

In • — 

* .CO 

c£ 

.2 a 

CO o 

2 ° 

J 

3 Sr* 

F 33 03 

03 /-> 

4-» & 

Iq 

03 _C 
JB -M 

. «4-H 

^ O 

CD 

In «h 

° .1 
1—1 

-a - 

a .S 


CO ID u 

S 2 ■= 
g ~ - 

os ^ "3 

33 § 

a 

sis 

o o 03 
-a 2 -a 
^ a- o 

® « S 

-n | S 

| I 8 

B ^ cd 

^ pB 

§ 3 co 

< “ = 
k S 5 


jy d 


-d ^ 

d d 
S cc 

’ B B 
B ^ 
co _3 
3 


3 

-d 

O 


CB 


O 

Bn ^ 

d - 

nB 


-B 

cc 

In 

d 

-d 


o 

Q- 

Oh 

3 

co 


pB 

Oh 

CS 

d 


T3 .5 

d 

.2 -d 

u <d 

3 33 

CO rrt 
CO J 2 

B co 

Q-.S 


B 

.2 

‘co 

CO 


"d 

B 

03 


-2 

"3 

T3 

O 

£ 


o 

On 

Oh 

3 <u 3 

Oh CO ^ "3 


d 

nC 


03 

O 


r- <fl ^T* 

C J « 

0 Pn CL, 


d qj 

W) _r 

In *3 

d w 

s .£ 

d 

■4— l 
CO In 
Cd 03 

(— H-» 

CO 

d . 

'd _3'* 

° « 

E cd 

d 


c £ 

o 

‘co d 
.2 > 
£ -2 
c -C 
D d 


-3 e 

S 03 

tJ « 

8 E 

a. 

Qj b£ 

3 3 

'f ‘ffl 
a 


3 

H3 

c« 

a 

-a 

E- 1 


a 

_o 

05 

O 

"a. 

Q- 

oj 

E 

o 


c « 


a 

05 

X 

-a 

a 
a O 

■£ 

a 

"3 ,- 


a a +- 1 
a C a 

05 05 c« 

§ s S 

.2 -B d 

co X5 

co n 

*3 £ co 

S a J 

S g a 
m 2 n 
c _a - s 

*CO *In > 

d d 

X 


s 'g s 

-2 s < 

S co Pi 
3 a., 

= 8 ^ 
a 3 ■“ 
-C O C- 
•M CO Q 
_ a c*. 

. - i_ ^ 

S S c 


a 


s 

o 

£ o 

In 

-d d 
d pB 

^ £ 

« 3 

d B 


B 

d 


d 

On 

X 

d 

d 

a 


a 


a 

a j 

33 +3 .. 

a o -° 
c5 ■“ a 
0-3 
cd c_ 
N 3 

1 .2 hJ 
" ti 33 

O s 

CL, ? 


a -Q 

1 S 

a a 


o 

2 ■“ s 

+-» O 


w pJB cd 

S S cS 

i 1 1 

d _. 

Q. “ CO 

co d 3 


d .O 

O co 

Oh -g 

g*P 


CO 

C 


d 


B 

O 

In 

H. 

cd 

B 

d 

In 

cd 

d 

u 

B 

4-> 

d 

0 

In 

On 

B 

0 

Uh 

X 

d 

-B 

B 

4-> 

« PN 
• N 

Oh 

H 

cd 

co 

d 

CB 

j> ^ 

-M 

B 

O 

cd 

d 

-a 

cd 

■M 

CO 

O 

feb 

O 

In 

dJ 


3 

WD 

d 

co 

d 

£ 

4-J 

4-J 

cd 

■M 

• HH 

-a 

£ 

In 

Bh 

B 

cd 


cd 

In 

On 

•M 

cd 

pB 

4-» 

ctf 

ja 


d 

■d 

03 


co 

.d 

*4-» 

;s 

*4-> 

d 

cd 

■d 

cd 

cd 

On 


-B 

In 

9 

B 

O 

d 

O 

CO 


d 

In 

o 

.co 

IS 


co 

>• 14-H 

s ° 

In 

« 3 

, , CO 

1o d 

"cd d 

‘d £ 
d 

Oh . 

CO CO 

"d 

■B 

£ o 


2 s 

co ^3 
— ccj 
d 

2 lH 

B O 
-d 

d co 
X5 d 

B .2 

d CO 

•£ £ 
ro d 


d3 

In QJ 


B 

.£ ^ 

‘in Oh 

On £ 

X .2 

d co 


CO .25 

d +-> 


On 

^ oJ 
B 
cd 

. B 

dJ 
B 


CO d 

B > 


rj ^ 


^ a 

to 

be a 

.5 a, 

3 2 


a a _a 


3 

O 

-C 

-d 

a 

to 

3 


o ° 

a « 
£ -2 
o « 
ja > 

CO 

d 

5 .22 .8 

rn 4-* 

CO cd 

d rri 


d3 

CO 

In 

d 

B 

-B 

O 

co 

.B 

3- 

£ 

0 

fi 

d 

£ 

0 

In 

d 

In 

cd 

d 

O- 

co 

X 

In 

B 

d 

O 

£ 

■M 

d 

In 

d 

B 

«+H 

d 

O 

£ 

In 


d 

‘B 

d 

pB 

Oh 

£ 

X 

B 

d 

B 


^d 

3 




cd 

5 -c 

cd 4^ 
WD 

.s I 
.22 J 

CO CO 


d 

bD 

cd 

-M 

B 

d 

d 


d 

a S n 

£•*5 

. to «TJ 

® a 

a g S 

8 ^ a 
a o a 
o ^ o 

a to o 


S 'O 
8 8 
u E 

42 a 

d3 +n 
cd d 

3 

d 

cd *h 
Oh P 

• d 
> d 

■-M ^ 
Cd CO 
4-> 

a ^ 

8 1 

a g 

®- a 
a 
> 

a ’Eb 

-B 

•m cd 


d 


d 

• B d 

^ pB 


d 

§ f 

£3 Oh 


nB 

d5 

d 

c 

d 

dJ 


B 

O 

pB 


o 

co 
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MAJOR COMMONALITY RAM CONFIGURATIONS 
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essential loads) and the experiment loads. The two essential peaking purposes to meet experiment package requirements, 

buses are powered from the orbiter through two separate The batteries are a Skylab CSM design rated at 15 kw-hr. and 

cables mated at the interface adapter assembly and which can be recharged six cycles (50 to 70% DOD). Battery 

connect to wireways leading to essential bus “B” under the charging is typically required for Materials Science payloads, 

floor on the left side and separately, to essential bus “C” 
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PROTECTION & INSULATION 
(NOT SHOWN) 
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storage tanks. Revitalized cabin atmosphere flows through a Connections for six IV A umbilicals are provided, 
distributing duct network. Air passing through the 

condensing heat exchanger is bypass-controlled to maintain GASEOUS STORAGE — oxygen storage is integrated with 
the cabin temperature between 65 and 85F. the EPS reactant storage. Nitrogen is stored at 3100 psia in 

titanium tanks located at the aft end of the RSM externally. 
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which permits transfer of the fuel cell water to the OXYGEN STORAGE — High-pressure gas storage was 

sublimator. compared with supercritical cryogenic storage. Since the fuel 

High-pressure nitrogen gas storage is used. Storage cell reactants were already stored supercritically , it was 

capacity is adequate to provide make-up for leakage in the advantageous to include the EC/LS oxygen with the fuel cell 

RSM and payload module and to repressurize both vehicles oxygen. 
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FREE-FLYING RAM SERVICING REQUIREMENTS & CONFIGURATION 
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SORTIE RAM CONFIGURATION CHANGE 
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(magnetic tapes, plots, printouts, and logbooks, in this case;. 
Maintenance operations begin with a review of mission 
housekeeping data and an inspection of the RAM and 
payload. The results of this review and inspection are used to 
augment a previously prepared maintenace plan. 
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RAM SORTIE MISSION CAPABILITIES AND CHARACTERISTICS 
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approach also permits payload specialists to be recruited the nominal seven days, should this option become desirable. 

from the scientific community for particular space 

experiments and to function on-orbit without extended 

periods of training in RAM/shuttle interfaces and space 

operational techniques. 
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sources with respect to reference stars, as well as internal RAM compartment. Access volume is not included, 
jitter stabilization is about 7.3 x 10^ bps. If onboard 
reduction of data is accomplished within the experiments, 
the reduced data delivered to RAM could range from 1.5 x 
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VHF/TDRS; 10 KBPS 

GRD TRACKING: S-BAND/MSFN 
RENDEZVOUS RANGING: VHF 

CONTAMINATION SOURCES ACPS, CABIN LEAKAGE & OUTGASSING 
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Free-Flying RAMs 
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THICKNESS 

WAFFLE GRID SIDEWALL - LIGHTEST 
LONG LIFE CONSIDERATIONS - NOT CRITICAL 
MAXIMUM Nx = 552 LB. /IN. 
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THERMAL CONTROL SYSTEM 
Free-Flying RAM 




<N 


72-1793 



THERMAL CONTROL SUBSYSTEM SCHEMATIC 
Free-Flying RAM 
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THERMAL CONTROL SUBSYSTEM 
Free-Flying RAM 
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CURRENT FINE POINT CAPABILITY CROSSOVERS 
ARE 0. 5 ARC -SEC. FOR CMG & 0. 005 ARC-SEC. 
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GUIDANCE, NAVIGATION, AND CONTROL 
Free-Flying RAM 
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GUIDANCE, NAVIGATION & CONTROL 

Free-Flying RAM 
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GN&C OPTIONAL FINE POINTING 
Free-Flying Ram 
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GN&C OPTIONAL FINE-POINTING ANALYSIS 

Free- Flying RAM 
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PROPULSION/RCS 
Free-Flying RAM 
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Future Subsystem Implementation 
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APPLICATION OF STUDY RESULTS 
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APPLICATION OF STUDY RESULTS 
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RESULTS APPLICABLE TO SPACE SHUTTLE 
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RAM STUDY RESULTS APPLICABLE TO SORTIE CAN 
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RAM STUDY RESULTS 
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RAM STUDY RESULTS APPLICABLE TO EXPERIMENT FACILITY DEFINITION 
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• MISSION PROFILES & OPERATIONS •SIMULATIONS OF EXPERIMENT 

• FURTHER DEFINITION OF SOME MISSIONS & OPERATIONS 
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RAM STUDY RESULTS APPLICABLE TO LARGE SPACE TELESCOPE (LST) 
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RAM STUDY - CONTINUING ACTIVITIES 
For Completion Before 12 August 1972 
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SAAB-SCANIA SWEDEN DATA PROCESSING (IMC) 

COMPUTER TRADE 
PHASED ARRAYS 
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RECOMMENDED FUTURE RAM STUDY AREAS 



72-1742 



RECOMMENDED STUDY AREA - RAM/ORBITER INTERFACE VERIFICATION 
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RECOMMENDED STUDY AREA - USER GROUND OPERATIONS 
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RECOMMENDED STUDY AREA - 
USER GROUND OPERATIONS - EXAMPLE 



ENVIRONMENTAL PROTECTION REQT. 



RAM PROGRAM IMPLEMENTATION FLEXIBILITY 
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REPRESENTATIVE RAM EXPERIMENT PLAN 
Case C158 — $150M Constraint 
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REPRESENTATIVE RAM EXPERIMENT PLAN 
Case Cl 58 — $150 M Constraint 
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RAM SYSTEM EVOLUTION 


4) 

o 

LH, 

« 

X 

l- 

O 

CS 

T3 

<U 

eu 

o 

■£ 

p> 

4J 

T3 

<u 

X 

b 


« 


>- « 

cs o 

s a, 

C/2 
. . «S 

"3 

Qh 
CS &0 

.. s 
-B S 

cs "43 

*a u 

X 


o 


< 

cd 

bfi 

.s 

0) 

<D 

t-i 


CD 

H 

s 

Qh 

. 

• 

o 

-2 

s 

3 

3 

cn 

> 

'■G 

o 

cd 

Ch 1 

TP 

£ 

3 

«s 

CD 

_G 

T3 

u 

+H 

ca 

o 

•M 

G 

ca 

Qh 

^-H 

ca 

t-H 

O 

4-» 

O 


•r w 

« s 

-H 5j— 


O S 

■M 3 

3 X 

<D co 

<d 


c 

o 

■J3 

ca 


o £> 

* 

2 XI 




o 


o 

o 


o 

G 


CO »G 

a; co 


.s « 

43 m 
M O 
O «H 

CO 

« -a 

-a 173 

X « 

S CL, 

« o 

s "p 

w 5 

■33 


<U « 


5 <d 

rn 


C/J 

Pi 


G g 
oS ,-Q 


CD 


3 

ca 

O 

o 

-ip 


5 


GJ 

D 

Qh 

O 

3 

> 

<D 

GJ 


G3 

ca 

3* 

03 

Qh 

<D 

‘43 

f-h 

O 


£ 0) 

3 ^ 

<D B 

Qh 

-2 ^ 
g n 

5 O 
■s b * 

^ a o 

■5 ^ 

£ a) 

. b ‘43 

-3 g 

t) “ 

X 

g ’b S 

s “ * 

a; ^ 

3 aj g 

^ * « 

3 “ 

c 3 
rQ <tj 
Cti 

O 


3 

TJ 

O 


rt 

CL, 

3 

_o 

"43 

rt 


3 -3 
-3 5 

o 3 
£ -2 
<u 


T3 

<U 

CL 

o 


-2 S “ 

3 

Qh PS 'G 


<D 

a 

CD 

u 

o 

G 


^g 
g 
ca 

G 

ca .2 
h -m 
<D 2 03 

_r- Qh *h 

■5 o g 

4 _I CO X 

ca ,FH £ 

-G g § 

r .2 -I 

-r « 

o -m 3 

X C/2 C 

C o « 

3 a^ 

>-172 « 

-0, (U x 

■M QJ 

u -Q 
,2 D +J 
£ ^ 

+; 3 "3 
3 0) ° 

rQ Qh C 

O rt 

oT T3 ° 
"* > - 


wa 

2 


ca 


£ ^ -5 

Q 2 -2 

• S rQ CO 


CO 

&) 

3 

o 

ca 

«4-N 

o 

c3 



E b' 

OJ <D 

£ > 
Qh (U 

O ^ 
0) 

> G 

« 03 

'T3 O 


T3 

O 

4-» 

ca 

feb 

0) 


o 


Pd 

QJ 

-Q 


g *8 

S G 
£ o 


3 3 T3 
3 2 03 

« V X 

X w Sh 

§ ” ^ 

Q 

S < g 

g cd o 

&> :-s 

o w Qh 
2 "43 2 
CL M ^ 
o ^5 

■M £ 

G 2 

« <u -$ 

s x 

"c y 3 

£ M-S 
S' 3 O- 
‘r 1 O 


<U 


<— H 

o 

3 

G 

£ 

<d 

cd 


& 

CD 

tH 

3 

"3 

“-a. 

bD 

G 

> 

<D 

ca 

«^H 

ca 

feb 

o 

V 


D 

hG 

4-1 

D 

3 

G 

O 

<D 

N 

o 

Ih 

Qh 

4-> 

o 


.£ 

-C 

4-» 

Qh 

o 

» P-H 

G 

<D 

G3 

^G 


IS 


G5 

^G 

*G 

bC 

ca 

4-> 

CD 

3 

4-1 

- l 


*M 

-2 

3 


£ 

o 

G 

ca 

> 

ca 

feb 

D 

4-> 

G 

• rH 

4-» 

CO 

u 

4P 

basis. 


'G 

CD 

hG 

o 

CO 

3 

3 

<D 


Q O 

X X « 
^ O 3 

3 fe 

O 

&- 4) 

X 


La 

cS 

-2 

3 

ca 

> 


M 

03 

CO 

G 

O 


344 



RAM SYSTEM EVOLUTION 



PAYLOAD MODULE 
SPACE STATION 





CONCLUSION 



< 

N 

LU — 
— < 
§ S 

I Li_ 

— tO 


UO ~ o 
UJ h O 
— J < — 1 
ZD Q O 
Q O Z 
O < 31. 

^ s LU 

co O •“ 

~2L C_D LU 

o o o 

IZ < < 
rz ^ o- 
■<. q 
o <c 00 

— : O Li- 

— 1 — i o 

S: 5 

< S: o 

o3 h - 


CO 




348 




